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(54) ENGINE SPEED CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57) Abstract: 

PURPOSE: To prevent engine speed from dropping far below 
the target engine speed by causing an engine speed 
control device for an internal combustion engine to 
switch over to feedback control when the engine speed, 
which had risen in excess of the target engine speed by 
means of a calculated control, gradually comes down and 
reach the specified range near the target engine speed. 
CONSTITUTION: An air quantity regulating valve regulates 
the air quantity in a bypass passage bypassing a throttle 
valve of an internal combustion engine. A calculated 
increase quantity means establishes the opening of the 
air quantity regulating valve to a larger calculated 
opening than the target opening when required. On the 
other hand, a calculated control means gradually reduces 
the opening of the air quantity regulating valve in a 
specified proportion and makes it access to the target 
opening. Further, an engine speed control means controls 
the opening of the air quantity regulating valve based on 
the difference between the engine speed detected by an 
engine speed detecting means and the target engine speed, 
of the air quantity regulating valve is caused to switch over from the calculated 
reduction means to the engine speed control means by virtue of a switchover means when the 
engine speed has reached the specified range near the target engine speed. 




' # I 3^.. 



In this case, an opening control 
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Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the revolving-speed-control equipment of the intemal 
combustion engine which controls an intemal combustion engine's engine rotational frequency by controlling the 
air content regulator valve prepared in the bypass way which bypasses a throttle valve. 
[0002] 

[Description of the Prior Art] Conventionally, with this kind of revolving-speed-control equipment, in order to 
raise that startability at the time of an intemal combustion engine's starting, various devices are made. For 
example, the equipment which once makes opening of an air content regulator valve larger predetermined 
prospective opening than aim opening is known by JP,60-19937,A like a publication. An engine rotational 
frequency once rises exceeding an aim rotational frequency by carrying out like this. Then, by decreasing the 
opening of an air content regulator valve gradually, and bringing close to the above-mentioned aim opening, an 
engine rotational frequency can be brought close to an aim rotational frequency early, and startability can be 
raised (it counts upon the control so far below, and is called control). 

[0003] Moreover, with this kind of equipment, the following control is performed, after decreasing the opening of 
an air content regulator valve to aim opening. That is, an engine rotational frequency is detected, the opening of 
an air content regulator valve is controlled by a sensor etc. based on the difference in in the engine rotational 
frequency and aim rotational frequency which were detected, and the so-called feedback control which adjusts 
the above-mentioned engine rotational frequency to the above-mentioned aim rotational frequency is performed. 
An engine rotational frequency is correctly controllable to an aim rotational frequency by carrying out like this. 
[0004] Furthermore, like at the time of racing, an intemal combustion engine is low loaded condition, and it 
expects, also when an engine rotational frequency falls rapidly, and it controls, and the equipment which prevents 
the collapse of an engine rotational frequency, as a result an engine stall is also known by making the opening of 
an air content regulator valve increase exceeding aim opening. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the predetermined opening set up beforehand is made to be 
added to the above-mentioned prospective opening by aim opening, and, on the other hand, let aim opening be 
the value beforehand set up based on the parameter of cooling water temperature. In such equipment, since it asks 
with the parameter of the water temperature which aim opening defined beforehand, aim opening and an aim 
rotational frequency do not necessarily correspond. Even in such a case, the opening of an air content regulator 
valve will decrease to aim opening regardless of an engine rotational frequency. For this reason, while decreasing 
the opening of an air content regulator valve to aim opening, the engine rotational frequency might be much less 
than the aim rotational frequency. And depending on the case, the intemal combustion engine might start the 
engine stall. 

[0006] Then, this invention was made in the revolving-speed-control equipment which performs feedback control 
of an engine rotational frequency following the above-mentioned prospective control for the purpose of 
preventing that an engine rotational frequency is much less than an aim rotational frequency. 
[0007] 

[Means for Solving the Problem] This invention made since the above-mentioned purpose was attained so that it 
may illustrate to drawing 6 When an air content regulator valve which adjusts an air content which is prepared in 
a bypass way which bypasses an intemal combustion engine's throttle valve, and passes through this bypass way, 
and the above-mentioned intemal combustion engine's regulator-valve opening prospective increase-in-quantity 
conditions are satisfied, A chance [ of making opening of the above-mentioned air content regulator valve into 
larger predetermined prospective opening than aim opening ] increase-in-quantity means, A chance [ of 
decreasing the above-mentioned opening gradually at a predetermined rate, and bringing close to the above- 
mentioned aim opening after this prospective increase-in-quantity means makes opening of the above-mentioned 
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air content regulator valve the above-mentioned prospective opening ] loss-in-quantity means, When a rotational 
^ frequency detection means to detect the above-mentioned internal combustion engine's engine rotational 

frequency, and the above-mentioned internal combustion engine's rotational frequency feedback implementation 
conditions are satisfied, A revolving-speed-control means to control opening of the above-mentioned air content 
regulator valve based on a difference between the above-mentioned engine rotational frequency detected with the 
above-mentioned rotational frequency detection means, and an aim rotational frequency, and to adjust the above- 
mentioned engine rotational frequency to the above-mentioned aim rotational frequency. When the above- 
mentioned engine rotational frequency detected with the above-mentioned rotational frequency detection means 
arrives at a predetermined range near [ above-mentioned ] the aim rotational frequency in revolving-speed- 
control equipment of preparation **********^ Revolving-speed-control equipment of an internal combustion 
engine characterized by having a shift means to make opening control of the above-mentioned air content 
regulator valve shift to control based on the above-mentioned revolving-speed-control means from control based 
on the above-mentioned prospective loss-in-quantity means is made into a summary. 
[0008] 

[Function] Thus, in constituted this invention, if regulator- valve opening prospective increase-in-quantity 
conditions are satisfied, a prospective increase-in-quantity means will make opening of an air content regulator 
valve larger predetermined prospective opening than aim opening. An engine rotational frequency once rises 
exceeding an aim rotational frequency by carrying out like this. The guardianship lump loss-in-quantity means 
decreases the opening of an air content regulator valve gradually at a predetermined rate, and is brought close to 
the above-mentioned aim opening. Thus, by performing prospective processing, an engine rotational frequency 
can be brought close to an aim rotational frequency early, and startability can be raised. 

[0009] On the other hand, when the engine rotational frequency which the rotational frequency detection means 
had detected the engine rotational frequency, and was detected arrives at the predetermined range near [ above- 
mentioned ] the aim rotational frequency, a shift means counts upon opening control of an air content regulator 
valve, and is made to shift to the control based on a revolving-speed-control means from the control based on a 
loss-in-quantity means. Then, a revolving-speed-control means controls the opening of the above-mentioned air 
content regulator valve based on the difference in in the above-mentioned engine rotational frequency and aim 
rotational frequency which were detected with the above-mentioned rotational frequency detection means, and 
adjusts the above-mentioned engine rotational frequency to the above-mentioned aim rotational frequency. Thus, 
by carrying out engine rotational frequency feedback control, an engine rotational frequency is correctly 
controllable to an aim rotational frequency. 

[0010] Thus, in this invention, since it shifts to feedback control when this falls gradually and arrives at the 
predetermined range near the aim rotational frequency once an engine rotational frequency rises exceeding an 
aim rotational frequency by prospective control, it is prevented that an engine rotational frequency is much less 
than an aim rotational frequency. 

[001 1] In addition, what is materialized as regulator-valve opening prospective increase-in-quantity conditions 
when an intemal combustion engine is put into operation, for example, or when an intemal combustion engine is 
low loaded condition and the engine rotational frequency falls rapidly is employable. 
[0012] 

[Example] Next, the example of this invention is explained with a drawing. Drawing 1 is an outline block 
diagram showing the intemal combustion engine of the example which applied this invention. This intemal 
combustion engine drives the driving wheel of an automobile through an automatic transmission, and has the air 
flow meter 3 which detects an inhalation air content to the downstream of an air cleaner (not shown). The air 
flow meter 3 is equipped with the potentiometer 4 which detects 3b opening of major company ring plate 3c 
connected with KOMBENSESHOMPU rate 3b prepared rotatable in damping chamber 3a, and 
KOMBENSESHOMPU rate 3b, and a KOMBENSESHOMPU rate. Therefore, an intemal combustion engine's 
inhalation air content is calculated from the signal which a potentiometer 4 outputs as a voltage value. Moreover, 
near the air flow meter 3, the intake temperature sensor 6 which detects inhalation sky atmospheric temperature 
and outputs an intake-air temperature signal is formed. 

[0013] The throttle valve 8 interlocked with an accelerator pedal is arranged in the downstream of an air flow 
meter 3, the idle switch 10 turned on in this throttle valve 8 in the state of a throttle close by-pass bulb completely 
(idle location) is attached, and the surge tank 12 is formed in the downstream of a throttle valve 8. Moreover, the 
bypass way 14 is formed so that a throttle valve 8 may be bypassed and the surge tank 12 of the throttle- valve 8 
upstream and the throttle-valve 8 downstream may be opened for free passage. The ISC (idle speed control) bulb 
16 as an air content regulator valve by which opening is adjusted is attached in this bypass way 14 by controlling 
the exciting current of a solenoid. The surge tank 12 is opened for free passage by the combustion chamber of an 
engine 20 through the intake manifold 18. And the fiiel injection valve 24 is attached for every gas colunm so that 
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it may project in this intake manifold 18. 
^ [0014] The combustion chamber 22 of an engine 20 is connected to the catalytic converter (not shown) filled up 
with the three way component catalyst through the exhaust manifold 28. 02 which detects the residual oxygen 
density in exhaust gas in this exhaust manifold 28, and outputs an air-fuel ratio signal to it The sensor 30 is 
attached. The cooling coolant temperature sensor 34 is attached in the cylinder crank case 32 so that this cylinder 
crank case 32 may be penetrated and it may project in water SHAKETTO 33. This cooling coolant temperature 
sensor 34 detects engine-cooling-water **, and outputs a water temperature signal. 
[0015] The ignition plug 38 is attached in the engine 20 for every gas column so that it may project in a 
combustion chamber 22. This ignition plug 38 is connected to the electronic control circuit 44 which consisted of 
microcomputers etc. through the distributor 40 and the ignitor 42. The crank angle sensor 48 as a rotational 
fi^equency detection means which generates 1 time of a pulse is attached in this distributor 40 for every gas 
column distinction sensor 46 which generates 1 time of a pulse for every 720-degreeCA, and 30-degreeCA. 
[0016] Moreover, the battery 58 is connected to the electronic control circuit 44 while a key switch 50, the 
neutral start switch 52, an airconditioning switch 54, and a speed sensor 56 are connected. A key switch 50 
outputs a starter signal at the time of engine starting, the neutral start switch 52 outputs a neutral signal, only 
when a change gear is in a neutral location, and an airconditioning switch 54 outputs an air-conditioner signal at 
the time of compressor actuation of an air conditioner. Moreover, a speed sensor 56 consists of a magnet, and the 
reed switch and magneto induction element which were fixed to the speedometer cable, and outputs a vehicle 
speed signal according to rotation of a speedometer cable. 

[0017] In addition to this in an electronic control circuit 44, it is a potentiometer 4, an intake temperature sensor 
6, an idle switch 10, and 02. The signal fi-om a sensor 30, the cooling coolant temperature sensor 34, the gas 
column distinction sensor 46, the crank angle sensor 48, etc. is inputted. An electronic control circuit 44 is the 
microcomputer of the common knowledge which makes CPU, ROM, and RAM the principal part, and outputs a 
driving signal to the ISC bulb 16, a fuel injection valve 24, an ignitor 42, etc. based on the various above- 
mentioned signals. 

[0018] Next, the revolving-speed-control processing performed in an electronic control circuit 44 is explained to 
details. Below, the case where duty ratio control of the ISC bulb 16 is carried out at the time of the idle of an 
engine 20 is explained. Moreover, last duty ratio Dout which controls the ISC bulb 16 by this example is 
decomposed into a chance [ of corresponding to last duty ratio Dout at the time of prospective control ] duty ratio 
DST, the feedback duty ratio DFB corresponding to last duty ratio Dout at the time of feedback control, and 
study duty ratio DFBG that is last duty ratio Dout at the time of leaming control. 

[0019] Drawing 2 is a flow chart showing a chance [ of computing the prospective duty ratio DST ] duty ratio 
calculation routine. In addition, if a starter signal is outputted fi-om a key switch 50, repeat activation of this 
processing will be carried out for every predetermined time. At step 101, initiation of processing first judges 
whether it is at the starting time of whether the real engine rotational frequency NE of an engine 20 is below 
500r.p.m., and an engine 20 based on the signal fi-om the crank angle sensor 48. It is the initial value DSTO which 
shifted to step 103 when it was at the starting time, and was beforehand memorized by ROM. It expects and a 
duty ratio DST is set up. In addition, initial value DSTO It is carried out based on the signal from various sensors, 
such as the cooling coolant temperatvu-e sensor 34. At continuing step 105, the DST reduction flag DSTDF which 
directs reduction amendment of the prospective duty ratio DST is reset, and processing is once ended. That is, at 
the time of starting of the engine 20 defined by NE<=500r.p.m., the prospective duty ratio DST is initial value 
DSTO. It is set up. This initial value DSTO It is set up sufficiently more greatly than the duty ratio corresponding 
to the aim idle rpm NO, and the real engine rotational frequency NE rises exceeding the aim idle rpm NO so that 
it may mention later by this. In addition, the aim idle rpm NO is computed based on the signal from various 
sensors, such as the cooling coolant temperature sensor 34. 

[0020] On the other hand, the real engine rotational fi-equency NE increases gradually, and becomes larger than 
500r.p.m., and if it judges that it is not at the starting time of an engine 20 at step 101, it will shift to step 107. At 
step 107, it judges whether the prospective duty ratio DST is 0. If it judges that the prospective duty ratio DST is 
0, processing will be ended as it is, and it shifts to step 109 which will continue if it judges that it is not 0. At the 
time of feedback control, it is set to DST=0 so that it may mention later. This processing is processing which 
expects at the time of feedback control and forbids actuation of a duty ratio DST. 

[0021] Next, if it shifts to step 109, it will judge whether the real engine rotational frequency NE is larger than 
the value which applied the predetermined value NEOS to the aim idle rpm NO. When the real engine rotational 
fi-equency NE is below NO+NEOS, it shifts to step 121. At step 121, it judges whether the DST reduction flag 
DSTDF is set. When the DST reduction flag DSTDF is in a reset condition, processing is ended as it is. By 
processing of this step 109,121, it expects until it becomes NE>NO+NEOS, and a duty ratio DST is initial value 
DSTO. It is held. 
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[0022] On the other hand, if it judges that the real engine rotational frequency NE became larger than NO+NEOS 
at step 109, it will shift to continuing step 131. At step 131, the DST reduction flag DSTDF is set, and in 
continuing step 133, it expects, only the specified quantity DSTD carries out reduction amendment of the duty 
ratio DST, and it shifts to step 135. At step 135, it expects and judges whether a duty ratio DST is zero or less. 
When the prospective duty ratio DST is larger than 0, processing is ended as it is, and when it is zero or less, the 
after treatment which expected at step 137 and set the duty ratio DST as 0 is ended. That is, although the 
prospective duty ratio DST cannot be a negative nxmiber, it can be expected by processing which consists of step 
135,137, and can set the lower limit of a duty ratio DST to 0. 

[0023] By repeating processing of steps 131-137, after the real engine rotational frequency NE increases 
exceeding NO+NEOS, it falls to NO+NEOS near the aim rotational frequency NO again. Then, while carrying 
out negative judgment at step 109, affirmative judgment is carried out at step 121, and it shifts to step 139. At 
step 139, the DST reset flag DSTRF is set and processing is ended. In addition, the DST reset flag DSTRF is a 
flag for shifting to the feedback control mentioned later. 

[0024] Change of a chance [ of being based on the above processing ] duty ratio DST is explained with reference 
to the timing diagram of drawing 3 . First, at the time of engine starting by the point in time a, the prospective 
duty ratio DST is initial value DSTO at step 103. It is set up. fiuthermore, a time ~ b ~ real ~ until the engine 
rotational frequency NE exceeds NO+NEOS - expecting ~ a duty ratio DST - initial value DSTO It is held. It 
expects during the times b and c of the real engine rotational frequency NE having exceeded NO+NEOS, and a 
duty ratio DST decreases gradually, moreover, a time — c — real ~ if the engine rotational frequency NE becomes 
below NO+NEOS, the DST reset flag DSTRF will be set at step 139. In addition, this DST reset flag DSTRF is 
reset at the time of starting of an engine 20 so that it may mention later, moreover, a time — c ~ the DST reset 
flag DSTRF — setting — having ~ if — the after-mentioned — it expects by processing and a duty ratio DST is set 
toO. 

[0025] Next, drawing 4 is a flow chart showing the revolving-speed-control routine which computes the feedback 
duty ratio DFB and last duty ratio Dout. This routine is processing by which repeat activation is carried out for 
every after [ engine 20 starting ] predetermined time. If processing is started, it will be step 201 first, for example, 
will judge whether it became idle speed control (ISC) timing by judging whether it is every 180 degree-CA. 
When it becomes ISC timing, it judges whether based on the signal from the crank angle sensor 48, the real 
engine rotational frequency NE was computed at step 202, and feedback control conditions are satisfied at step 
203. Throttle valves 8 are [ a close by-pass bulb completely and the vehicle speed ] below predetermined values 
(for example, 2 km/h), and this feedback control condition is satisfied when the prospective duty ratio DST is 0. 
[0026] When feedback conditions are not satisfied, it shifts to step 205, and it judges whether the above- 
mentioned DST reset flag DSTRF is set. When the DST reset flag DSTRF is not set, it shifts to step 207. At step 
207, it is the final value DFBO at the time of the last feedback condition formation about the feedback duty ratio 
DFB. It sets up and shifts to step 209. At step 209, it sets to a register by setting to last duty ratio Dout what 
added the above-mentioned prospective duty ratio DST and study duty ratio DFBG mentioned later to the 
feedback duty ratio DFB, and processing is once ended. In addition, last duty ratio Dout is used for drive control 
of the ISC bulb 16 by the ISC bulb drive routine mentioned later. 

[0027] On the other hand, when it judges that the DST reset flag DSTRF was set at step 205, it shifts to step 211 
and is a final value DFBO. The feedback duty ratio DFB is set up with the value which expected and applied the 
duty ratio DST. At continuing step 213, it expects and a duty ratio DST is set as 0. By having processed step 211, 
even if it sets the prospective duty ratio DST as 0, the value of Dout behind computed at step 209 does not 
change. Moreover, at the time of the idle of an engine 20, feedback conditions are satisfied by processing of step 
213 so that it may mention later. The degree of step 213 resets the DST reset flag DSTRF at step 215, and shifts 
to continuing step 209. 

[0028] Moreover, if it judges that feedback conditions were satisfied at step 203, step 221 compares the real 
engine rotational frequency NE and the aim idle rpm NO. When the real engine rotational frequency NE and the 
aim idle rpm NO are equal, it shifts to step 223 which continues as it is. Moreover, when the real engine 
rotational frequency NE is larger than the aim idle rpm NO, at step 225, reduction amendment of the feedback 
duty ratio DFB is carried out with the predetermined value alpha, and it shifts to step 223, and when the real 
engine rotational frequency NE is smaller than the aim idle rpm NO, increment amendment of the feedback duty 
ratio DFB is carried out with the predetermined value alpha at step 227, and it shifts to step 223. Namely, by 
processing of steps 221-227, the feedback duty ratio DFB is computed by feeding back the real engine rotational 
frequency NE. 

[0029] At step 223, it judges whether the study conditions of the feedback duty ratio DFB are satisfied. This 
study condition is satisfied, when for example, the predetermined time after feedback condition formation passes 
and the real engine rotational frequency NE is within the limits of an aim idle rpm NO** predetermined value 
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(for example, 25r.p.m.) as for close. When study conditions are not satisfied, processing is ended as it is. 
Moreover, after updating study duty ratio DFBG and memorizing to a register so that the feedback duty ratio 
DFB may be set to 0 at step 225 when study conditions are satisfied, it shifts to step 209. 
[0030] Change of each duty ratios DST and DFB by the above processing, DFBG, and Dout is again explained 
with reference to drawing 3 . Till a point in time c, it expects, since a duty ratio DST is not 0, negative judgment 
is carried out at step 203, and since the DST reset flag DSTRF is not set, negative judgment is carried out also at 
step 205. Therefore, till a point in time c, it becomes DFB=DFBO (= 0) and, for this reason, considers as 
Dout=DST+DFBG at step 209. 

[0031] it mentioned above — as ~ a time — b — exceeding ** — expecting — a duty ratio DST — gradually — 
decreasing ~ a sake — a time — b — exceeding - if — last duty ratio Dout — the same — decreasing . For this 
reason, once the real engine rotational frequency NE exceeds NO+NEOS, it decreases gradually, a time — c — 
real — if the engine rotational frequency NE becomes below NO+NEOS, as mentioned above, the DST reset flag 
DSTRF will be set. Then, it is set to DST=0, while affirmative judgment is cariied out at step 205 and set to 
DFB=DFBO+DST (= DST). 

[0032] Moreover, if an engine 20 is an idle state, it is throttle-valve 8 close by-pass bulb completely, and is the 
vehicle speed 0. therefore, a time — c — DST= — if set to 0 — feedback conditions — being materiahzed — a time - 
- c or subsequent ones — steps 221-227 — feedback control of the feedback duty ratio DFB is carried out by 
processing. Moreover, if the prospective duty ratio DST is set to 0, affirmative judgment will be carried out at 
step 107, and the prospective duty ratio DST will be held 0. for this reason, a time ~ c or subsequent ones — last 
duty ratio Dout ~ real — feedback control is carried out by the engine rotational frequency NE. And as a result, it 
is controlled by the aim idle rpm NO so that the real engine rotational frequency NE states below. 
[0033] Drawing 5 is a flow chart showing the ISC valve-control routine performed by every [ for controlling the 
ISC bulb 16 ] predetermined time (for example, 4msec). An ISC valve-control signal is outputted so that the 
solenoid of the ISC bulb 16 may be excited at step 301, the ISC bulb off time of day for demagnetizing a solenoid 
from last duty ratio Dout at step 302 is computed, and off time of day is set to a comparison register at the 
following step 303. Consequently, if off time of day comes, demagnetization of the solenoid of the ISC bulb 16 
will be carried out. For this reason, at steps 221-227 of drawing 4 , when large [ compared with the aim rotational 
frequency NO ] (small) and the real engine rotational frequency NE carries out reduction (increment) amendment 
of the last duty ratio Dout, the air content which passes the ISC bulb 16 can be decreased (increment), and, as a 
result, feedback control of the system Seki rotational frequency NE can be carried out. moreover, a time — c or 
before — the ISC bulb 16 — passing — an air content — an open loop — controlling — having _-*♦******, 
[0034] In addition, in the above-mentioned example, it is the processing in which step 103 of drawing 2 counts 
upon, step 133 of drawin g 2 counts upon for an increase-in-quantity means, and steps 221-227 of drawin g 4 carry 
out considerable to a loss-in-quantity means at a revolving-speed-control means, respectively. Moreover, step 
109,139 of drawing 2 and steps 203, 205, and 213 of drawing 4 are processings equivalent to a shift means. 
[0035] Furthermore, although the above-mentioned example explained taking the case of the idle revolving speed 
control at the time of starting, an engine 20 is low loaded condition like [ at the time of racing ], and this 
invention can apply the same control, when the system Seki rotational frequency NE falls rapidly. Moreover, 
although b is set up based on the real engine rotational frequency NE the time of starting reduction amendment of 
the prospective duty ratio DST, when after [ starting ] predetermined time progress is carried out, you may 
constitute from an above-mentioned example so that reduction amendment may be started. 
[0036] Thus, chance [ of expecting at the time of starting and controlling the ISC bulb 16 by this example based 
on a duty ratio DST ] control is performed. And when this falls gradually and becomes below NO+NEOS once 
the real engine rotational frequency NE rose exceeding the aim idle rpm NO, control of the ISC bulb 16 is shifted 
to the feedback control based on the feedback duty ratio DFB. For this reason, it can prevent good that the real 
engine rotational frequency NE is much less than the aim idle rpm NO. 

[0037] That is, feedback control was performed, after not performing feedback control but setting the prospective 
duty ratio DST to 0 conventionally until the prospective duty ratio DST was set to 0 (at the time (d)) as a dashed 
line shows to drawing 3 . for this reason — if a gone up part of the real engine rotational frequency NE by 
prospective control is small — a time — near d — real — the engine rotational frequency NE might be much less 
thEin the aim idle rpm NO In this example, when the real engine rotational frequency NE becomes below 
NO+NEOS (at the time (c)), it shifts to feedback control. That is, the real engine rotational frequency NE is 
always detected, and since it shifts to feedback control before the system Seki rotational frequency NE falls to the 
aim idle rpm NO, such a situation can be prevented good. 

[0038] therefore, the time of starting of an engine 20 — or the time of racing ~ like — an engine 20 — low loaded 
condition — and when the system Seki rotational frequency NE falls rapidly, it can prevent good that an engine 
stall occurs. 
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[0039] 

[Effect of the Invention] As explained in fiill detail above, once the engine rotational frequency rose exceeding 
the aim rotational frequency by prospective control, when this falls gradually and arrives at the predetermined 
range near the aim rotational frequency, with the revolving-speed-control equipment of the internal combustion 
engine of this invention, it shifts to feedback control. That is, since it shifts to feedback control before always 
detecting an engine rotational frequency and the engine rotational frequency's falling to an aim rotational 
frequency, it can prevent good that an engine rotational frequency is much less than an aim rotational frequency. 
[0040] therefore, the time of an intemal combustion engine's starting — or the time of racing — like — an internal 
combustion engine — low loaded condition — and when the engine rotational frequency falls rapidly, it can 
prevent good that an engine stall occurs. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] An air content regulator valve which adjusts an air content which is prepared in a bypass way which 
bypasses an intemal combustion engine's throttle valve, and passes through this bypass way A chance [ of making 
opening of the above-mentioned air content regulator valve into larger predetermined prospective opening than 
aim opening when the above-mentioned intemal combustion engine's regulator- valve opening prospective 
increase-in-quantity conditions are satisfied ] increase-in-quantity means A chance [ of decreasing the above- 
mentioned opening gradually at a predetermined rate, and bringing close to the above-mentioned aim opening 
after this prospective increase-in-quantity means makes opening of the above-mentioned air content regulator 
valve the above-mentioned prospective opening ] loss-in-quantity means. When a rotational frequency detection 
means to detect the above-mentioned intemal combustion engine's engine rotational frequency, and the above- 
mentioned intemal combustion engine's rotational frequency feedback implementation conditions are satisfied, A 
revolving-speed-control means to control opening of the above-mentioned air content regulator valve based on a 
difference between the above-mentioned engine rotational frequency detected with the above-mentioned 
rotational frequency detection means, and an aim rotational frequency, and to adjust the above-mentioned engine 
rotational frequency to the above-mentioned aim rotational frequency When the above-mentioned engine 
rotational frequency which is revolving-speed-control equipment of an intemal combustion engine having the 
above, and was detected with the above-mentioned rotational frequency detection means arrives at the 
predetermined range near [ above-mentioned ] the aim rotational frequency, it is characterized by to have a shift 
means make opening control of the above-mentioned air content regulator valve shift to control based on the 
above-mentioned revolving-speed-control means from control based on the above-mentioned prospective loss-in- 
quantity means. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram showing the internal combustion engine of an example. 
[Drawing 2] It is a flow chart showing the prospective duty ratio calculation routine of an example. 
[Drawing 3] It is a timing diagram explaining revolving-speed-control processing of an example. 
[Drawing 4] It is a flow chart showing the revolving-speed-control routine of an example. 
[Drawing 5] It is a flow chart showing the ISC bulb drive routine of an example. 
[Drawing 6] It is configuration instantiation drawing of this invention. 
[Description of Notations] 

8 — Throttle valve 10 ~ Idle switch 14 — Bypass way 

16 ~ ISC bulb 20 — Engine 34 — Cooling coolant temperature sensor 

44 ~ Electronic control circuit 48 — Crank angle sensor 
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PURPOSE: To prevent engine speed from dropping far below 
the target engine speed by causing an engine speed control device 
for an internal combustion engine to switch over to feedback 
control when the engine speed, which had risen in excess of the 
target engine speed by means of a calculated control, gradually 
comes down and reach the specified range near the target engine 
speed. 

CONSTITUTION: An air quantity regulating valve regulates the 
air quantity in a bypass passage bypassing a throttle valve of an 
internal combustion engine. A calculated increase quantity means 
establishes the opening of the air quantity regulating valve to a 
larger calculated opening than the target opening when required. 
On the other hand, a calculated control means gradually reduces 
the opening of the air quantity regulating valve in a specified 
proportion and makes it access to the target opening. Further, an 
engine speed control means controls the opening of the air quantity 
regulating valve based on the difference between the engine speed 
detected by an engine speed detecting means and the target 
engine speed. In this case, an opening control of the air quantity 
regulating valve is caused to switch over from the calculated 
reduction means to the engine speed control means by virtue of a 
switchover means when the engine speed has reached the 
specified range near the target engine speed. 
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^frfS. IP*.;^5F>;/r2 2 1~2 2 70^Ira•C^ ll« 
Mlelte^N E g: 7 - hVN- bt 7 -f - hV^ <y ^ T^o. 
-T^-f ltDFB$:»tii-r2>. 
[0 0 2 9] :^=r^yyz 2 3 T*tt7 -f - hv^ «y ^t^j.— 
ttD F BCD#Slfe^1^A^]5KJi:bTV^SA>SA»&^|9|ISf■r 
Rff^f^KASiiSjab, A>o|||i|||liglg(NEASB;^7''f K 
;Kili|E»NO±Rff«fifi (^^«2 5r.p.m.) ©ISHrtJc 50 



9^mW-b-Z 2 17 3 0 

8 

b-rv^^t^,^i:t(i^©^^^!!.ss«tT-r•5<. ^§ 

^{**^J5Xi:bTV>*i:gii, ;<7^'V7'2 2 5^CT7-^- 
hVt >;/ -7^ ^ tfc D F B * 0 i: S J: ^ ^St^ a. 

-T^-f JtDFBGS:SSfbTl/i'*::^^'lCf3fi8b&^, :^ 

7^>;/7*2 0 Q'^^fr-ri). 
[0 0 3 0] U±®i!QiS(C<fcS#5^i— T^-f itDST. 

DFB, DFBG, D o u t ©^fbSrSVia 3 b 

0T-^V>®T'77^<>7'2 0 3tCTSS*lJ»r$n, *7S:D 
ST 'J-te«v h77i?'DSTRFt)-fe>;/ h ^tVT V^>a:V^® 
■e;^7^5/7-2 0 5T-*S^J|aj»f^^xSo W-oXWi^ot. 
T-(±s DFB = DFBO (=0) :i(Dt^tb>^7^ 
'^7" 2 0 9{CTDout=DST + DFBGi:^nS. 
[0 0 3 1] HuaibfcJ;di3l^;^b&M^-5i:Bji^7= 

Stgi^T^'j-— 5=-'<ttDoutfe|^Ifi|{CSi{j>-^^, 3© 
fc»ll^ll[slte?SN E {i- H N O + N E O S !&±[s]-=. fc 
^^^{cMiJ>-rs. at^^ctCTH^HlHltel&NEdSNO 
+ NE0SJWTi:«i5i:. IJifibfc J:dCD S T U -fe >y 

h7^</D STRFds-fe h?n-5o ■ri.i::^^^^ 7*2 
0 5«CT»^*l»f^n. DFB = DFBO+DST ( = 
DST) fcJ&St^ttC. DST=0i:)5:S. 

[0 0 3 2] ^fc> 3^>i^>2 OAST-f bVI/ttJIStffen 
{fJ^^P^y h;Wi;i/7 8^fflT-*^o^igOT-SSo (JEoT 
B#i^ c tcT D S T = 0 i: 55: S 7 — bV^ <^ 
jiU ^;^ctjlR^»i;^7^v/7'2 2 1~2 2 7©ilB!StCJ: 
ot. 7^ — bV^-v^T^o.— 7"-<JtDFBAS7'f— bVi 

hLta^ii. ^5^^7-1 0 7T-#^*JSW$*X. Miii^^^T^i 
— T^-f JtDSTH:0»C#^$nSo ^i(Otztb. mi^c&L 
mtm^y^^-y' -f tbD o u t *s^a||[pitegijN E i 

-:>xy -i — y^^^i^^Mm^ti^o ^bT3©ifgm. 

[OO3 3]05{i. I SCVl/^^l 6$r^JfflJt-2>fe«) 
©F/f^^F^ (^?y^^S^ 4msec) StcHfr^nS I S C>'"? 
^UT'SiJffll;!/— ^><&*t-7D— hT-feS. 
7*3 0 1 f I SCn;i/7'l 6©VU7-f K*lHK-ri. J: 
0 I S C>'^•;^7'$^J^HI^=•^$rtU^)b. ;^7^>y7"3 0 2T-e 
SlT^J.-T^'f tbDout A^CjVuy^ i^^mWt-r^tzsb 
©I sc^N';i/7'3t-7^^j*ffi±sb, »:©;^7^>y7"3 0 3 
T-2f7^^J43>'<7'bi';^^J't:-fe«y 

3J-7B#SiJ{c;fe5i: I SC/N';u>^l SOVl/y-f KA^ 

mm^n^o :i<orzisb. m^coT.y'^yyz 2 i~2 2 7 

^CT^ ll«IB5(HHg|SNEA5@fi!|51^Efg(NOlClt'^-C;*;t 
(JtAD) «IE^5Ci:lc i 5, I S CVl/^l 6^3151 

-rs2^^ssM'> (tiAD) ^-a-, c®]i^«^«jMi5]fet!j 

N E 4 7 - bv^ -yi^mmt^ d i: ASf t S®T-$) i>. 
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[0 0 3 4] tj^)5. ±|3^S(6^?lJtC*3V^■C. I212©^7^'V 

ri 0 3 t^^jK^^mm^m^^ la 2 r 1 3 3 

Ma^^iffiS^ISl^^ 04©^7^-y7-2 2 1~2 2 7*5® 

E12o:^7^'v7'l 0 9, 1 3 9. 43 J: 1^04©;^ 7^ >y 7- 
2 0 3, 2 0 5. i5J;tf2 1 3 ASi^fr^etrffl^^Sia. 

[0 0 3 51 HlC, ±i3^0!lT'{4iei)l^®T'r Y)m 

</^©J:-5t::t>s;> 2 Otfjg;ft^^4^^T-*^o^©^^ 
88B1IkI»N E 1fi^WH^i&-f U fc i: # * h- C t) ii]«o*JP 

Mlllei&NEt»-:3V^TS^L/TV^SAs^ 

Migia b h § si'^iSiE * M*&1" <t ^ t^^fiS b -r J; 
[0 0 3 6] c:©J;dlc**JSfi^Jt-{4. S^tt^FtrtiBii 

EAs-aa«r'f ^•;na*iiSNO^^^T±#bfe^^ 

C nAS^-<? t::(£T bT N O + N E O S y.T i: ^cC o fe i: 

I SCn;v:ri 6 0$1J»*. ^-f— hV^^;^7=a — 
7^^ itD F B CitrS < 7 — HM^; ^ffiiJ»C^fTl"S. 

^«iMlHltsi!cNE*sa«T'< K;i/llte^NO 
Sr:*:^ < TO 5 C ^ & AJPl^KJt-r S c i:*5T- § 5. 
[0 0 3 7] iPt.^ iJ£*<40 3fcUig«|-C-^-rJ:3K:> M. 
j^5t^5i3._^^ttDST#0i:*5 (^J^d) ^-e^-f 

— hvt>vi7^]®^i5fT-y-T> mii^^T'^i-T^'f itD ST 

0 i: 5Et -3 fc ^ 7 ^ - F n i7 $iJiBi ^ ^fr b t V ^ & o 

{i, H^PStelSNEASNO + NEOSWTtfe-ofci: 
& (^)i^c) tc^-f — K>'t>y-{7iiJ»lc:^tf-ri>. HP'^> 

i^mMHte^NE^^^ttttibT. ^(Dmmmmmmi^ 
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[0 0 3 8]tA&oT. :i>i^>2 0©§&t!)Bt-^> sEV^tt 
_ ,> > y^B^OD J; a, iC 31 > > 2 0 A^fftft #tt^t- A^O 
■?-©^^IIIil*E^NEAsm®C{fi,Tbfci:§«:ifK:. 

b-;i/A5^^1-*©^miiftR6±t-acfc*st- 

[0 0 3 9] 

10 ©ii]S£issiJ»^e-e»is Miii^^Jiait^-t-^t^wiiieiS 

T b t B^EtemiE^® ^fl^^H ^ * ^ ^ ^ ~ 
bT. ^®^H[l]te»A5B«0te^*"^«"Pt-?.mlC:7 

^_ ^,v^•<y^$^J»^ri^^ft-i.©T-^ «sMiiitemAs@sia 

< T® S ^ i: ^ A*sFt:lS6±-r S - i:*»-t? S 

So 

[0 0 4 0] t^oT. rt^«IH©$Sltl^^^ aRV^^i^- 

[SI] iij6^j©rt»i6Ssa-r«iBS^]5KK-c-fes. 
[ia 2 ] mm(DW.Th?)'y'^—7-^ tt»m;i'— 5=^>*« 

[0 3] ms.m<DmmwLum9m^mm-t^^^ ^'f-'r 

[12141 iijsi0ij©iii«**jeiw;i'-^>**"^7ci-^-^ 

— VX-ib^o 

30 [0 5] 5lffi«^J©I S C/Vl/7'iKli>;i/— 5=->s^-r7D 

— ^-ir— hXSi^o 
[061 *^W©«lJER0!l^l2'efe«>. 
[^^©UiB^l 

8— :5^0>^ 1 0— T-f K>'l';^'f f 5=- 

1 6 — I SC>'N';v:/ 2 0— :=->i;> 

3 4-}^a]7jcM-fe>it 

4 4-m^mmms5 4 8-^^>^^-fe>-9- 

051 
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